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Claims 

1 . A semiconductor device in which a reinforcing layer is attached as one body with the 
back plane of a semiconductor element formed with an integrated circuit on one primary plane. 

2. The semiconductor device described under Claim 1 in which the reinforcing layer is a 
polycrystalline substrate made of similar material as the semiconductor material used for the 
aforementioned semiconductor element. 

3. The semiconductor device described under Claim 1 in which the reinforcing layer is 
made of a single-crystalline substrate, and the aforementioned single-crystalline substrate is 
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bonded onto the back plane of the aforementioned semiconductor in such a manner that the 
cleavage plane intersecting with the primary plane of the aforementioned single-crystalline 
substrate intersects with the cleavage plane intersecting with the primary plane of the 
semiconductor substrate which constitutes the aforementioned semiconductor element. 

4. The semiconductor device described under Claim 1 in which the reinforcing layer is 
made of a metal. 

5. A method for fabricating a semiconductor device in which a semiconductor substrate 
formed with many semiconductor elements on one primary plane is held by its primary plane by 
means of a retaining plate, the back plane of the aforementioned semiconductor substrate is 
polished or etched to reduce the thickness of the aforementioned semiconductor substrate, and 
the aforementioned retaining plate is then removed after a reinforcing layer is attached as one 
body with the back plane of the aforementioned semiconductor substrate in order to divide them 
into individual units. 

6. An identification card in which the semiconductor device described under Claim 1 is 
mounted onto a lead frame or a resin substrate, electrodes on the aforementioned semiconductor 
and conductive wires on the aforementioned lead frame or the aforementioned resin substrate are 
connected, and a module created by covering at least the aforementioned semiconductor device 
using a resin is buried into a card substrate. 

Detailed explanation of the invention 
Industrial application field 

The present invention pertains to a semiconductor device, such as an IC or an LSI, its 
fabrication method, and an identification card utilizing it. 

Prior art 

In recent years, identification cards equipped with an on-board or a built-in integrated 
circuit, such as a microcomputer and a memory, have been put into application. 

Because said identification cards are provided with a larger memory capacity and are 
superior in terms of security over magnetic stripe cards which have already been in circulation in 
large quantity, they are considered to have been put into a variety of uses, such as a personal 
identification card, in addition to the usages of conventional magnetic stripe cards. 

In addition, the identification card has a configuration in which a module having 
terminals for connection with an external device , such as a reader/writer, which contains an 
integrated circuit is mounted on a plastic card made of a vinyl chloride resin, and said module 
needs to be configured very thin. That is, because the card is defined to be 0.76 mm thick, the 
module needs to be restrained to a thickness of 0.6 mm or so. 
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Processes of the conventional method are shown in Figure 4; wherein, Figure 4a shows 
semiconductor substrate 21 in which many semiconductor elements are formed on its first 
primary plane. Although details of the semiconductor elements are omitted, in the case of a 
silicon substrate involving an LSI, while aforementioned semiconductor substrate 21 was 0.6 
mm thick or so initially, its back plane has been polished or ground mechanically to 0.3 mm or 
thinner. 42 indicates the part which has been ground off. Next, aforementioned semiconductor 
substrate 21 is cut using a rotary grinder along dividing line 23 indicated in c in order to divide it 
into individual semiconductor devices 1 as indicated in d. Following the aforementioned process, 
die bonding, wire bonding, and packaging are applied in accordance with a normal 
semiconductor device fabrication method. 

Because semiconductor substrate 21 was a single-crystalline substrate having a cleavage 
plane, its apparent strength deteriorated when it was 0.3 mm or thinner and 5 mm square in size. 
Accordingly, there was a problem that when a module was created using semiconductor device 1 
in accordance with the conventional fabrication method and built into a identification card, 
semiconductor device 1 was damaged as the card was bent during installation into the card. 

In addition, in the case of a method in which semiconductor substrate 21 was merely 
made thin, and a reinforcing plate was later adhered, when semiconductor substrate 21 was 
removed from the grinder after the back plane of aforementioned semiconductor substrate 21 was 
ground, semiconductor substrate 21 bent the plane where the integrated circuit was formed into a 
convex curve. As semiconductor substrate 21 was bent in said manner, a large stress was applied 
to the integrated circuit formed on its primary plane, creating distortion and often making the 
integrated circuit defective. 

Problems to be solved by the invention 

The present invention was developed in light of the aforementioned problems, and its 
purpose is to present a semiconductor device capable of sustaining sufficient strength while 
allowing the semiconductor device formed with an integrated circuit to be sufficiently thin, a 
method for making the semiconductor device thin without creating any distortion of the 
integrated circuit, and a very strong identification card having a thickness equal to 0.76 mm or 
thinner as stipulated. 

Means to solve the problems 

In order to solve the aforementioned problems, the semiconductor device of the present 
invention has a structure in which a very strong reinforcing layer is attached as one body with the 
back plane of a semiconductor element; and as a method for attaching the aforementioned 
reinforcing layer, the primary surface of the semiconductor substrate where many semiconductor 
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elements are formed is held by means of a retaining plate, the back plane of the aforementioned 
semiconductor substrate is ground under said condition, and the reinforcing layer is attached 
while the semiconductor substrate is attached to the retaining plate. 

Operation of the invention 

With the semiconductor device and its fabrication method of the present invention, 
because the strength of the semiconductor device is determined by the strength of the reinforcing 
layer attached to the back plane, and a reinforcing layer having a greater strength than that of the 
substrate constituting the aforementioned semiconductor elements can be selected quite easily, 
the semiconductor device can be made sufficiently thin without decreasing its strength. 

Application example 

Figure 1 is an oblique view showing a semiconductor device in accordance with an 
application example of the present invention. Figure 2 are cross sections showing the processes 
of the semiconductor device fabrication method in accordance with the application example of 
the present invention. Figure 3 is a cross section showing an identification card utilizing the 
semiconductor device of the present invention. 

In Figures 1 through 3, 1 is a semiconductor device, 2 is an electrode, 3 is a 
semiconductor element, 4 is a reinforcing layer, 21 is a semiconductor substrate, 22 is a retaining 
plate, 23 is a dividing line for dividing into individual semiconductor devices, 31 is a card 
substrate for configuring an identification card, 32 is a lead frame, 33 is a bond, and 34 is a fine 
metal wire. In Figures 1 through 3, the same parts are assigned with the same symbols. 

First, the semiconductor device of the application example will be explained based on 
Figure 1 . Although the integrated circuit on semiconductor device 1 is omitted, an electrode from 
the integrated circuit is indicated as 2. Semiconductor device 1 comprises semiconductor element 
3 formed with the integrated circuit on its primary plane and reinforcing layer 4 attached as one 
body with the back plane of aforementioned element 3. Assuming that reinforcing layer 4 is 10 
times as strong as semiconductor element 3, the, thickness of semiconductor device 1 attached 
with such reinforcing layer 4 on the back plane can be reduced to 1/10 in comparison to the case 
involving semiconductor element 3 alone. In addition, even if the strength of semiconductor 
device 1 in the aforementioned example is doubled, the thickness can be still reduced to l/5th in 
comparison to the case involving semiconductor element 3 alone. A selection can be made from 
a very wide range of materials for reinforcing layer 4. For example, a polycrystalline substrate 
made of similar material as that used for the semiconductor chip can be used for reinforcing layer 
4. For example, when semiconductor chip 3 is a silicon chip formed with an IC or LSI on its 
primary plane, a polycrystalline silicon substrate can be utilized as reinforcing layer 4. In other 
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words, while the semiconductor chip is a single crystal having a cleavage plane that cracks 
easily, the aforementioned polyciystalline silicon substrate has no cleavage plane because its 
crystal orientation is random. Thus, when said polycrystalline silicon substrate is used as 
reinforcing layer 4, strength of said compound body is decided based on the strength of the 
polycrystalline silicon substrate. In addition, when a semiconductor single-crystalline substrate 
[of] the same [material as that of] semiconductor element 1 is utilized, semiconductor element 3 
and reinforcing layer 4 should be made into one body while preventing their cleavage planes 
from becoming parallel to each other to prevent cracking at a cleavage plane in order to increase 
the apparent strength. In addition, when an alumina substrate or a sapphire substrate is used as 
reinforcing layer 4, not only can the strength be assured, but semiconductor device 1 can also be 
made very thin. Furthermore, if necessary, a metal may also be utilized for reinforcing layer 4. In 
particular, when non-electrolytic plating is utilized, reinforcing layer 4 made of a metal can be 
attached easily without using any bond. 

Next, processing steps of the semiconductor device fabrication method in accordance 
with the application example of the present invention will be explained based on Figure 2. 
Semiconductor substrate 21 formed with many semiconductor elements on one primary plane is 
shown in Figure 2 A, and the primary plane of aforementioned semiconductor substrate 21 is 
attached temporarily to retaining plate 22 in the manner shown in B. Next, as shown in C, the 
back plane of semiconductor substrate 21 is polished or ground mechanically under said 
condition to make it sufficiently thin. Then, as shown in D, reinforcing layer 4 is attached as one 
body. Then, as shown in E, individual semiconductor device 1 is cut out along dividing line 23. 
When plate-like reinforcing layer 4 is used, it should be bonded using an epoxy type bond, for 
example. Next, semiconductor device 1 shown in F can be put through assembly processing of an 
ordinary semiconductor device, that is, die bonding, wire bonding, and resin sealing steps, 
without making any change to the facility and the conditions. 

Next, the identification card into which the semiconductor device of the present invention 
is built will be explained based on Figure 3. For the identification card, a module having 6-7 
external terminals on its surface is buried into card substrate 31 having the same thickness as that 
of an ordinary magnetic card. The cross section of the identification card shown in Figure 3 
shows an example in which semiconductor device 1 of the present invention mounted onto lead 
frame 32 basically similar to a lead frame used for a popular semiconductor product is 
incorporated. That is, semiconductor device 1 is bonded and fixed onto the lead of lead frame 32 
using bond 33. Electrodes (omitted from Figure 3) of aforementioned semiconductor device 1 
and lead frame 32 are connected using fine metal wires 34. Furthermore, lead frame 32 is 
covered by protective resin 35 except for the plane where semiconductor device 1 is not [sic; is] 
mounted. These [parts] are inserted and fixed into a concave part created on card substrate 31 to 
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complete the identification card. In Figure 3 as the application example of the present invention, 
although an example in which the connection between the electrodes on semiconductor device 1 
and lead frame 32 was achieved using fine metal wires 34 was explained, other connecting 
methods, such as a flip-chip method and a film carrier method, may also be utilized without 
making any change to the facility and the conditions. In addition, the thin strong semiconductor 
device in accordance with the present invention can offer a great effect when applied to 
electronic equipment, such as a calculator and a memory card, which also need to be thin like an 
identification card. 

Effect of the invention 

As described above, in the present invention, because a very strong reinforcing layer is 
attached as one body with the back plane of a semiconductor device which is can easily crack, 
not only can a thin semiconductor device which could not otherwise be realized using a 
semiconductor substrate alone be realized easily, but an identification card and other kinds of 
thin equipment and parts can also be created using the aforementioned semiconductor device. 

Brief description of the figures 

Figure 1 is an oblique view of a semiconductor device showing an application example of 
the present invention. Figure 2 A through F shows cross sections of the processing steps of a 
method for fabricating the semiconductor device in accordance with the application example of 
the present invention. Figure 3 is a cross section showing an identification card utilizing the 
semiconductor device of the present invention. Figure 4a through d shows cross sections of the 
processing steps of a conventional fabrication method. 

1 ... semiconductor device; 2 ... electrode; 3 ... semiconductor element; 4 ... reinforcing layer; 
21 ... semiconductor substrate; 22 ... retaining plate; 23 ... dividing line; 31 ... card substrate; 
32 ... lead frame; 33 ... bond; 34 ... fine metal wire; and 35 ... protective resin. 
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ABSTRACT: 

PURPOSE: To sufficiently reduce in thickness a semiconductor element without 
decreasing strength by integrally attaching a reinforcing layer on the rear 
face of the semiconductor element formed with an integrated circuit on its one 
main surface. 

CONSTITUTION: A semiconductor device 1 is composed of a semiconductor element 
3 

and a reinforcing layer 4 attached integrally with the rear face of the 
element 

3. If the strength of the reinforcing layer 4 is ten times as large as that 
of 

the semiconductor element 3, the thickness of the semiconductor- device 1 
attached with the reinforcing layer 4 on its rear face can be reduced to 1/10 
as compared with the case that the semiconductor device 1 is composed of only 
the semiconductor, element 3. Even if the strength of the semiconductor device 
1 is doubled, the thickness can be reduced to 1/5. The reinforcing layer 4 
can 

be selected from materials of very wide range. For example, as the 
reinforcing 

layer 4> a polycrystalline board having substantially the same material as 
that 

for forming a semiconductor chip can be employed. 
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